Development of an acid challenge-based in vitro dentin disc occlusion model.
The objective of this study was to evaluate the utility of a novel acid challenge-based dentin disc occlusion model, and to compare the occluding effect and acid resistance exhibited by currently marketed occlusion dentifrices in vitro. Ninety-six bovine dentin discs were polished and etched in citric acid (6% w/w) for two minutes to provide a smooth dentin surface with patent tubules. The discs were divided into three treatment groups. Each treatment group was brushed (Oral-B Vitality Precision Clean/EB 17 FlexiSoft head) twice a day, for up to four days, with either a strontium acetate dentifrice (Sensodyne Rapid Relief), an arginine-based dentifrice (Colgate Sensitive Pro-Relief), or water. Prior to and between treatments, the dentin samples were stored in human saliva. On days 3 and 4, following dentifrice treatment and incubation in saliva (60 minutes), the samples were subjected to a grapefruit juice challenge. Eight samples from each treatment group were removed from the study on each day and analyzed by scanning electron microscopy (SEM). The SEM images were graded according to a categorical occlusion scale, and the data were analyzed by ANOVA. The strontium acetate dentifrice occluded dentin tubules significantly better than the negative control (water) on days 1 through 4 (day 4 p < or = 0.0001). The marketed occlusion-based dentifrices demonstrated various degrees of dentin tubule occlusion over the four days. The strontium acetate dentifrice demonstrated significantly better occlusion than a currently marketed arginine-based occlusion dentifrice on day 1 (p = 0.0337), day 2 (p = 0.0021 ), and day 4 (p < or = 0.0001). An in vitro model has been developed that can differentiate the dentin tubular occlusive effects of currently marketed occlusion dentifrices. Surface analysis reveals that the occluding deposits vary according to product, and that some are more susceptible to acid mediated dissolution.